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A Preface concerning thefe Experiments; 
though itojhun prolixity jthe¥refoce,which the Author had made to aB he wrote about Refpi- 
t&tiOTijhave.heenpurpoiely omitted ; yet there are fome few points fo necejjarytobe taken notice 
of that 'tis thought unfit to leave them wholy untouch' d. For, the following Experiments be~ 
ing not at first written for the Pre fs, and thrown by for many years % t ill they were very hastily gam 
therd together , and in fome places fupply'd with others*, little left hastily annexed to make fame 
mceffary f apply $, the Reader must not qxpett infuch a Cafuall TracT: {which the Author con- 
fejjes to be one of the most imperfect and immethodicall of all his compofures)any thing but Novel" 
ty,and truth, and an Earnest defir* to be Jer vice able in an Inquiry Jo important to Mankind, to 
the Curious in general, and efpecially to Phyfnians, who by the incouragmg mention they have 
wade of his former endeavours in this leindjiave invited him to add thefe ma^y new Experiments 
to thofe few, they had hitherto exercifed their Wits upon ; And ,to leave them the more freedom to 
do fijhe pnrpefely forbore to confirm,or confute any Hypothefis,0r Jo much as propofe any of his 
cwmdeclaring it to be his Aime,mt to efpoufe or make a party, but to communicate to the Cwhus 
fome matters of fa&,that are new % and in an historical way impartially delivered. Ko mores 
of Preface is HOW to be added, but that 'tis thought fit, for prevention of Ambiguity, to give- 1 hit 
Advertifemmt touching the ground of the title of Vacuum Boylianura, tobemetwith in thefe 
Experiments ; that as teamed mm,both Englijh andEorreigners, in their writings have famh 
nrlyfer distinction fake implofd the titles of Machina Boyliana ? #»^ Experiment Boylwna? 
fo the Author,that Writ thefe, for the most part in hast, and for his own memory, did, for di (parch 
fake,caH the ah fence of the Air procured in his Receiver s&wx Vacuum ; whence by Analogy was 
fram'd the VacuumBoy\\armm,which he therefore think* the lef's improper* becaufe to cad it 
Vacuum abfolutely, would be judged by many a declaring kirn [elf a VacuifL'U/^ does net yet own 
the being either of 'their opinion,or. a downright Plenift $ or elfe he must be troublejbme 10 tho\ 
Reader and himjelfby frequently explaining, what fort of Vacuum he understands ; whereas 
he declares once for all, that by the Vacuum Boy li ahum he means fuch a Vacuity or Ah fence of 
Common Air,4s u wont to be.ejfefted vr produe'd in the operations of the Machina Boy liana* 



The XL Title. 

Cfthe Accidents thai: happen' A to Animals in Air brought tc 4 tmji&erable de- 
gree, bdt not near the utmoft one, of Rarefaction* 
IN the Generality of our Pneumatical Experiments upon Animals, it 
fuited with our pnrpofes,to rarifie the Air as much, and for the moft 
part as faft.as we could ; but I had other Tryals in Deiign, wherein an 
extraordinary degree of Rarefaftion, but yet not near thehigheft to 
which the Air might be brought by our Engin, feem'd likelieft to con- 
duce to my inquiries,and particularly feemM hopefull to afford fome 
light in reference to thofe Difeafes and Diftempers, that are thought 
primarily to affeft the Refpiratory Organs, or to depend upon forac* 
thing armfs in Refpiration. 

Wherefore having Gages, by the help of which fuch Experiments 
might be much better performed then elfe they could, I attempted fe- 
verai of them •, fome of whofc fucccffesl find in the following Memori- 
als. 

Experiment ■!• 

A Linote being put into a Receiver, capable to hold about 4* pints of 

water,the Glafs was well closM with Cement and a Cover ^ 

4uguB itfth* but none of the Air was drawn out with the Engin^or o- 

thcrwife* And though no new Air was let in, nor any 
change made in the imprifon'd Air^yet the Bird continued there 3 hours 
without any apparent approach to death : And though it feem'd fome- 
what fick,yet being afterwards taken out,it recovered and livM feveral 

hours. 

Experiment 2. 

From the abovementionM Receiver about half the Air was drawn 

out , a Linote being then in the Glafs, and in that rarify'd 

Auguft ilth. Air (which appeared by a Gage to continue in that ftate ; the 

Bird iivM an hour and near a quarter before it fcem'd in 
danger of death v after which the Air being let in without taking off 
the Receivcr,fhe raanifeftly recoverM,and ieapM againft the fide of the 
Glafs •, being taken out into the open Air flic Hew out of my hand to a 

pretty diftance. 

Experiment 3. 

Wc conveyM into a Receiver, capable to hold about 4* pints of wa- 
ter, a 2>^together with the Gage, by the help whereof we pump'd out 

of the Receiver £ of the Air that was in it before •, then 
9tjumi.fik. heedfully obferving the Bird , we perceived it to pant very 

much.fo that a Learned Phyfitian (from whom lyetdif- 
fented^ judgM thofe beatings to be ConviJfive : Having continued 
thus for a little above a minute and a half •, the Bird fell into a true con- 
vulfive Motion,that caft it upon the back! And although we made great 
haft to let in the Air * yet before the Expiration of the Second minute, 
and confequently in lefs than half a minute from the time i.T.Tiedi t !y 
preceding the Convulfion, the Lark was gone pail all rccov ry .though 
divers means were us'd to effed it. £*- 



Experiment 4. 

Prefentiy after we put into the fame Receiver a Greenfinch, and having 
withdrawn the Air till it appeared by the Gage there remained bat half, 
we prefentiy began to obferve the Bird f and took notice, that, within a 
minute after 3 (he appear'd to be very lick, and fhaking her 
head, threw againfi: the infideofthe Glafs a certain fub- Stftemb.ptlu 
fiance which I took to be Vomit, and which afterwards ap- 
pearM fo ^ upon this Evacuation the Bird feemM to recover, and coh- 
tinue pretty well (but not without panting) till about the end of the 
fourth Minutc,at which growing very (ick, Ihc Vomited again (fhaking 
her head as at firft^but much more unqueftionably then betorc,and foon 
after, eat up again a little of her Vomit ; at which time (whether that 
contributed to her Recovery or no) ihe very much recovered. And 
tho rtie had,in all,three fits of Vomiting •, yet for the laft feven or eight 
minutes that we kept her in the Receiver, fire feem*d to be much more 
lively then was expe&cd t whkh may in part be attributed to a little Air 
that by an accident got in, tho it were immediately pump'd out again. 
At the end of a full quarter of an hour from the firft Exhauftion of the 
Receivcr,the Bird appearing not likely to dye in a great while,and the 
Engine being needed for other Ufes, we took out the Bird and thereby 
put a period to the Experiment* 

Experiment $. 

I now thought it fit to try,Wnether,though a Viper would not hold 
out very many hours in Air brought to as high a Rarefa&ion, as we 
could bring it by our Engin,yet to that cold and vivacious Animal, a 
very fmall proportion of Air, in comparifon of what was neceffary to 
hot Animals,would not fuffice to keep it alive for a confiderable time : 
TheNarration of the Experiment I find regiftred as follows. 

A Viper lately bought of the perfon, that at this feafon u- 
fes to take new ones,almoft from day to day, was included JpriLviik* 
together with a Gage in a portable Receiver,capabJe to hold 
about 3i pints of water* This veffel being exhauftcd, and fecured againft 
the regrefs of the Air,the imprifoned Animal was obferved from time to 
time ^ and obferved not only to be alive, but nimbly to put out and to 
draw back its tongue about 36 hours after it was firft fhut up-, for which 
reafon we continued the Veffel longer in the fame fhady place • where 
attheendof 60 hours looking upon her, as I was going to bed, flic ap- 
peared very dull and faint,and not likely to live much longer : And the 
hext morning being by fome occafions carried abroad, and coming to 
look upon the Glafs prefentiy after dinner, I found her ftark dead 
with her mouth open'd to a ftrange widenefs -, wherefore fuffering wa- 
ter to be impelled by the outward Air into the cavity of the Receiver, to 
obferve how far that veflel was then emptied of Air, we found by the wa- 
ter that was driven in,and afterwards poured out again and mcafured, 
that 4 parts of 5, or rather 5 of 6 of the veflel'd Air(iflmay fo call that 
which was ihut up in the Receiver,) had been pumpM out : So that in an 

X 2 Air 
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Air fo rarify'd as to expand it felf to 5 or 6 times its former and ufuai 
!dimenfions,our Viper was able to live 60 hours, that we are fure of,and 
perhsps might a pretty while longer. 

A digrcjfive Experiment Concerning Refpiration upon very high Mountains* 
r ~jp O iliuftrate what I have taken notice of in the Printed Experiments 
^ I, about the unfitnefs for Refpiration.obfervMby the learned Acofia 
in the high mountains of Pariacaca,! (hall here add, what I have had the 
curiofity and occafion to learn from divers Travellers , whom I pur- 
.pofely confulted about thefe matters *, whereof you will deadly believe 
that not many of them have had opportunity to give Accounts. Meeting 
with an Ecclefiaftical Perfon that had vifited thofe high mountains of 
Armenia^on one of which, becaufe of their height,the Tradition of the 
Natives will needs have the Arkto have re fled *, ) I ask'd him, whether 
thofe Mountains are really fo high as is given out, and whether at^the 
top of that he vifited he found any difficulty of Breathing. To the firft 
part of which Queftion he anfwerM J That.they were really exceeding 
high ( which he might well judge of, having been uponfome of the moil 
famous both in Europ^Afia^A Africa •, ) and that he could not come 
to the top,becaufe of the unpayable fnows.* And to the/<?c<Wpart he rc- 
ply*d, that whilefthe was in the upper part of the Mountain he plainly 
perceivM,thathe was reducM to fetch his breath much oftner than he 
was wont,and than he did before he afcended the Hill, and after he came 
down from it. And upon my inquiring, whether or no that difficulty of 
breathing might not be accidental,or peculiar to him, he told me that he 
himfelf having expreft fome wonder to find himfelf fo fhort-winded,thc 
people told him that 'twas, no more than happen'd to them when they 
were fo high above the plain -, it being a common obfervation among 
them. And I was the more inclined both to make inquiry about thefc 
matters -, and to believe what he faid, becaufe what he related of their 
being covered with fnow, and of an odd Temperature of Air, I had 
learnM before from a Travailer of another Nation than this Perfon,and 
aftranger to him. 

The fame Churchman,,being ask'd by rae,Whether he had not in fome 
part of Europe made the like obfervation (of the difficulty of breathing) 
told me,that he had done it upon the Top of a Mountain in the Coun- 
try of Seuenes in or near the Province of Languedoc *, which may ferve 
to confirm what I am about to relate from the mouth of a Learned Tra- 
vailer,that was upon the Top of one of the Pyreneans xhu is not very re- 
mote from the Mountains wefpeakof. 

This Gentleman,who was a perfon Curious and Intelligent, being 
Brother in Law to one of the chief Lords of thofe parts, was by him in- 
vited, about the beginning of September to vifit a neighbouring Moun- 
tain, thatisat leaft one of the higheft of the Pyreneans y which is com- 
monly called Pic de Midi jvponvthoft Top, (where a Tent was fpreadfor 

them) they flay'd many hours. His Anfwers to the other QueftionsI 

asked him>are elfewhere related : All that concerns this place being that 

I 
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I find this fet down among my Adverfaria • ™*,,£Ialfo inquired of him 
whether they found the Air at the Top as fit for Refpiration as Com- 
mon Air, which he told me they did not, but were fs^n to breath fhor- 
ter,and oftner than ufuall •, and becaufel fufpe&ed , that might come 
from their motion, I askM,whether they obferv'd it to ceafe, when they 
came down to the Bottom of the Hill,which he told me they plainly did, 
befides that they ftay'd many hours at the Top,too long to continue out 
ofBreath. 

But that I may not here conceal anything, that may conduce to the 
Difcovery of the truth in the matter under confideration, I (hall here 
add,that I did fometimes think it worth further Inquiry, Whether the 
Sicknefs,if not alfo the Difficulty of breathing,that fome have been ob- 
noxious to in the uppermoft parts of Pariacacha, and perhaps fome other 
high Mountains, may not be imputed not fo precifely to the Thinnefs 
and Rarity of the Air in places fo remote from the lowermoft part of 
the Atmofphere,as to exclude certain fleams of a peculiar nature, which 
in fome places the Air may be imbued with ? In favour of which fufpi- 
tionl remember,that inquiring once of an intelligent man , who had 
livMfeveralyearsinthelflandbfTV^ri/^Whetherhehad been at the 
Top of the P*Vofthat name,and what he had there taken notice of about 
the Air ? He anfwer'd me,That he had attempted to go up to the Top of 
the Mountain,but that,though fome of the Company were able to do fo f 
he and fome others,bcfore they had reached near fo high, grew fofick 
upon the operation they felt of the (harp Air,and Sulphureous exhalati- 
on which infc&ed it,that they were fain to ftay behind their Compa- 
nions,he having already found this effed of thofe piercing fteams upon 
his face (which when he made me this relation,was of a fair complexion) 
that the skin began to be of a pale-yellow, and even his hair to be dif- 

colour'd. 

The XII. Title. 

Of the Obfervations produced in an Animal in Changes as to Rarity and Den- 
ary made in the felf-fame Air. 

In the Experiments hitherto recited,the Animals that were recovered 
from a gafping Condition, have been fo, by letting in frefh Air upon 
them,and not the fame that had been withdrawn from them. Wherefore 
I thought it very requifite to try, Whether the fame portion of Air, 
without being renewM,would,by being expanded much beyond its ufu- 
aldegree,andreduc'dtoit,ferve to bring an Animal to Deaths doot\ 
and revive him again •, fince by the fuccefs of fuch a Tryal ,it would no- 
tably appear, that the bare change ©f the confidence of the Air, as to 
Rarity and Denfity, may fuffice to produce the abovementioaed Ef- 
fe<d:s. 

But to devife a way to put this Experiment in practice appeared no 
eafy matter ^ lince it required a Receiver that fhould be tranfparenc, 
& be capable of changing its bulk without fuffering any Air to get in 

or out. 

To 
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To furmountthefe difficulties, the firft thing I thought on was, to 
take a fine limber and clear Bladder of a flieep or hogg, made more 
tranfparent by being anointed with Oyl, which was done on the out- 
fide, that the fmeH of it might lefs offend the Animal to be included. 
ThenweclippMoffas much of the Bladder at the neck, aswas judgM 
absolutely neceflary to make an Orifice capable of letting in a Moufe • 
that fort of Animals being, by reafon of their fmallnefs, thefitteft of 
thofefurnilVd with Lungs and hot blood, we conld procure. And 
whereas it feemed very difficult, when the neck of the bladder was cut 
off,to make up fo large an orifice without wrinckles, at which the rari- 
fied Air may efcape^ to obviate this inconvenience, we provided a Yound 
flick fomewhat lefs then the Orifice -, that, the wood being laid over 
with a clofe and yielding cement, (for, pitch or the like common ftuff 
will not alwaies ferve the turn,) we might be able to tye the bladder faft 
and clofe enough upon the thus fitted ftopple. 

And now to reduce thefe things to pra&ice, and by their help make 
our defigned Experiment, we included a Menfe into a Receiver made 
according to this way , leaving in the bladder as much Air,as we thought 
might fuffice him for as long a time as the Experiment was to laft. Then 
putting this limber or extenfible Receiver, if I may fo call it, into an or- 
dinary one of Glafs.and placing this Engine near a window : that we 
may fee through both of them ; the Air was by degrees pumped out of 
the enernal Receiver, (as for diftin&ion fake I fliall call it,) and there- 
upon the Air included in the bladder did proportionably expand it felf 
and fo diftend the external Receiver, till being arrived at a degree of 
Rarefadion^which rendred it unfit for the incladed Moufes Refpira- 
tionj perceived, though with fome difficulty, in this Animal theiigns 
of his being in great danger of fudden death. Whereupon the outward 
Air,being haftily let into the external Receiver, compreffed the fwelled 
bladder to its former dimenfions, and thereby the included Air to its 
former denfity,by which means the fainting Monfe was quickly revived. 
Having given him fome convenient time of'refpite, the Experiment 
was reiterated with the like fuccefs, and we doubted not but the third 
tryal, we made, would have ended as the two former did • but that, 
wnileft we were considering of theficknefs of the Moufe, which,byrea* 
fon of fome opacity that could fcarce be avoided in the wrinckled blad- 
der, was not,as to its degree, fo cafily taken notice of, it grew irrecove- 
rable by the fuhfequent condenfation of the Air. 

N.B. The Confirmation of this by further Experiments will proper* 
ly fall under another Title. 

The XIII. Title. 

Of an nnfncceJsfKll Attempt to fr event the necejfity of Reffirathn by the Pro- 
duction or growth of Animals in our Vacuum. 

Having had frequent occafions to obferve, how quickly thofe Ani- 
mals, whofe Blood is aftually warm,did expire in our Vacmm ^ and that 
even thofe Animals with Lungs, whofe Blood was a&uaJly cold, were 

not 
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not able to live any confiderable time there-, I thought it very well 
worth while, and yet esctreamly difficult, to try, whether there might 
not be fome waycs yet unpra&ifed, either to make fuch Animals as Na- 
ture endows with Lungs, live without Refpiration, or at leaft to bring 
futh /#/>#/, and other Animals,as can already live without Air,to move 
aifo without it in our Vecwm. 

Therefore considering with my fclf what happens to Infants and other 
young Animals in the Womb^na even after they come from thence, if 
they continue to be wrapt up in the Secundines •> though as foon as they 
are brought into the free Air they may be prcfently kiued by being kept 
from breathing : Confidering alfo,whatI elfewhere relate of the (low 
Expiration of a very young Kitling in our Vacuum • together with the 
long want of Refpiration, which Cuftome enables fome Divers to en- 
dure; Confidering thefe things , I fay •, though I know, that fomewhat 
raiybeobjeftedto(liew,thatthcfeInftancesare not altogether full to 
my purpofe - ? yet they, among other things, invited me to think, that 
the Iea# unlikely proje&s, that occurred to ray barren Invention a would 
be thefe th^t follow* 

Firft,! thought fit to try, Whether the Seeds of refpiring Animals 
might be cither hatched or othcrwife brought to produce Young ones 
in our Vacuum. For , if that could be compaflcd,I fliould obtain my 
end. 

ito.vf ,in cafe of my failing in the former attempt, and that, which is 
to be after a few Lines propofed, 1 thought fit to try, whether at leaft I 
could not bring the Bggsoi Infefts to hatch or be animated •, or Ahtc~ 
lias ( as they call them ) that were already alive, turn according to the 
courfc of Niature,into Winged In fttts^% Flies or Butte r-fifhes; f of which 
tryals and thofe of the former fort,thc account properly belongs to a- 
nothcr place, where I relate the fuccefs of thefe and other attempts to 
produce Plants and Animals in our Vacuum.} 

But thirdly ', Confidering that Nature has fo ordered it, that Froggs, 
though when they are grown big enough to deferve that name, they be 
amphibious Animals endowed with Lungs •, yet before they attain to 
that p1tch,they live wholy in the water like Fiihes-,1 thought it the moft 
expeditious and left improbable attempt we could make,to try, Whether 
or no this Animal,being as a Fifh brought to live either in our Vacuum, 
or at leaft in highly rarified Air,would not continue to do fo, after its 
Lungs fliould be perfeftly formed. Wherefore though I forefaw and 
foretold the difficulty, that would be met with in the profecution of 
this Experiraen^namely that the Aereal Bubbles.that would be difclofed 
in fuch foft Bodies upon the withdrawing of the preflurc of the ambi- 
ent jwouM^o violate the flight Texture o^^ thofe tender Animals, as to 
hinder them from living long or moving freely ^ yet I thought it very 
lit to attempt the TryaT,whereof I find this aecouat among my Adver- 
faria. 
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Experiment I. 
We took a good Company of Tadpoles, and put them with a conveni- 
ent quantity of water into a Portable Receiver of a round figure, and 
obferved,that at the firft exudion of the Air they did rife to the top of 
the water, though moft of them fubfided again, till the next exudion 
raifed them. They feemed by their adive and wrigling motion to be very 
difcompofed. The Receiver being exhaufted,they continued reftlefs mo- 
ving all of them in the top of the water, and though fome of them feemed 
to endeavour to go to the bottom,and dived fome part of the way, efpe- 
dally with their heads,yet they were immediately boy ed up again. With- 
in an hour or a little more they were all movclefs, and lay floating on 
the water ^wherefore I opened the^Receiver,upon which the Air rufhed 
in, and almoft all of them (which were many) preiently funk to the bot- 
tom^but none of them recovered to life. 

Experiment 2. 

A little after thefe,we included a lefler number of Tadpoles in a fmal- 
Icr Glafs.which was alfo exhaufled with the like circumftances with the 
former. And when I found the other Tadpoles to be dead,I hafted to thefe, 
which did not,except perhaps one, give any (ign of Life , but upon let- 
ting in the Air,thefe having not been long kept from it, fome few of 
them did recover, and fwam up and down lively enough for fome time^ 
though after a while they alfo dyed. 

Experiment 3. 

Some years after I repeated the fame Experiment in a portable Recei- 
ver of a convenient kind, and though,after theExhauftion wasperfeded, 
the Tadpoles did for a while move briskly enough on the top of the wa- 
ter (none of them appearing able to dive orfwim under water ) yet 
coming to look on them at the end of an hour, they feemed to be all of 
them quite dead,yet continued floating. And though within half an hour 
after that, I let in the Air upon them, yet all the effedof it was., that the 
moft of them immediately funk to the bottom, as the reft of them did a 
very little while after 3 none of them,that I could obferve, recovering 
any vital motion. 

Experiment 4, 
There remains an Experiment, which I often judged as well more 
hopefuIJ as more noble, if I could procure aft opportunity to bring my 
deiign to a tryal,which I have found it very difficult to do . neverthe- 
lefs I was able to do it once, though not fully as J defired , yet not alto- 
gether without fuccefs. 

We procured then,and with muchadoe 5 fome of thofe odd infed$,which 
Xelfewhere defcribe, whereof Gnats have by fome ingenious men been 
obferved to be generated about the end of Augult^ot beginning of Sep- 
tember. Ihefe for fome weeks live all together in the water (as Tadpole* 
dojfwimming up and down therein, till they are ripe for a transmigra- 
tion into flyes: which it felf is fogreat a Rarity in Nature, as makes 
theft-little Creatures recompence to our Curiofity the trouble, they of- 
ten, 
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ten give our faces and hands.Suppofmg then that,if I could get feme of 
thefe,and include them,being of thofelnfefts they call Aquatilia^nd fo 
minute as they are,they may live a great while in the Receiver without 
Air, and in the meanwhile attain the Period, which, according to na- 
tures courfe, is wont to turn them into flyes, which might come forth 
winged Creatures into a Medium not furnifhed with common Air, as o^ 
thers of their kind enjoy •, fuppofing, I fay, that thefelnfe&s would af- 
ford me fome information about thefe particulars, having upon much 
watching met with four or five of them after a fhower of Rain, that 
dropt from a houfe into a yeffel laid on purpofe for it, we included 
them with fome of their water into a fmall Glafs Receiver, which being 
very exaSly clofed,we kept in a South- window, where thefe little Crea- 
tures continued to fwim up and down for fome few dayes without kern* 
ing to be much incommodated by fo unufual an habitation y and at the 
end of that time,and much about the fame day, they devefted the habit 
they had,whileft they lived as fiflies 3 and appeared with their ExuvU or 
call coats under their feet,fhewingthemfelves to be perfect Gnats, that 
flood without finking upon the furface of the water, and discovered 
themfelves to be alive by their motion, when they were excited to it .• 
buf I could not perceive them to fly in that thin medium j to which ina- 
bility,whether the vifcofity of the water might contribute, I know not- 
though they lived a pretty while, till hunger or cold deftroyed them. 
Some thing in this Experiment may deferve ferious Reflections ♦ which 
I cannot fpare time to offer at. 

A Digrejfive Experiment concerning the Expanjton of Blond and other Ani- 
mal Jttyces. 
For fome purpofes, relating partly to Refpiration, and partly to o- 
ther Enquiries,I thought fit to endeavour to obtain what information 
could be procured 5 of the Confiftence and Difpofition to expand it felf 
of Blood and other Animal Liquors •, In purfuance of which theenfuing 
tryals, among others^ were undertaken. 

The warm Blood of a Lamb or a Sheep being taken as it was haflily 
brought from the Butchers, where the Fibers had been broken to hinder 
the coagulation, was in a wide mouthM Glafs put into a Receiver, made 
ready for it •, and the pump being early fet on work, the Airwasdili- 
gently drawn out .-but the Operation was not alwaies,efpecial!y at firfl, 
fo early manifeft, as the Spirituoufnefsof the Liquor made fome exped • 
yet this hindered not but after a long expectation, the more fubtle parts 
of the Blood would begin to force their way through the more clammy 
ones, and feem to boyle in large clufters, fome as big as great Beans or 
Nutmeggs , and femetimes, to the wonder of the by-ftandingPhyfiti- 
ans, the Blood was fo Volatile, and the expanlion fo vehement, that it 
boyled over the containing Glafs , ofwhich, when it was put in 3 it did 
not,by our eftimate, fill above a quarter. Having alfo included fome 
Milk, warm from the Cow in a' Cylindrical veffel of about four or five 
inches high, though the Operator were induced to pump a great while 
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before any jntumefcehce appeared in the milk,yet afterwards,when the 
external Air Was fulty withdrawn^hewhite liquor began to boylein a 
way that was not (o eafy to defcribe,'as pleafant to behold .• And this it 
did for a pretty while with fo much impetuofity, that it threw up feve- 
ral parts of it felf out of the wide mouthed Glafs that contained it (and 
could have contained as much more,) though there were not above two 
or three ounces of the liquor. 

A yet greater difpofition to intumefcence we thought we obferved in 
the Gall, which was but fui table to the vifcofity of the Texture. 

iVW,that the two foregoing Experiments were made with an Eye 
caft upon the inquiry , that I thought might be made •, Whether,and how 
far the deftrudive operation of our Enginupon the included Animal, 
might be imputed to this, that upon the withdrawing of the Air, befides 
the removal of What the Airs prefencc contributes to life,thc little Bub- 
bles generated upon the abfencc of the Air in the Bloud, juyces, and foft 
parts of the Body, may by their Vaft number, and their confpiring di- 
ftehfiorijVariouriy ftreignten in fome places, and ftretch in others, the 
Ve(Tels,efpecially the fnuller ones,that convey the Bloud and Nourifli- 
meot-, and {o by ch0aking iip fome parages, and vitiating the figure of 
others, diflurb or hinder the due circulation of the Bloud ? Not to 
mention the pains that fuch diftenfions may caufe in fome Nerves, and 
membranous parts, which by irritating fome of them into Convulfions 
may haften the death of Animals, and deflroy them fooner by occalion of 
that irritation,than they would bedeflroyed by the bare abfence or lofs 
of what the Air is neceffary to fupply them with. And to fliew, how this 
production of Bubbles reaches even to very minute parts of the Body, 
I fliall add on this occafion (hoping that I have not prevented my felf 
on any other, )what may feem fomewhat ftrange,what I once obferved in 
a F//><?r,furiouily tortured in our Exhaufted Receiver, namely that it had 
manifeftly a confpicuous Bubble moving to and fro in the waterifh hu- 
mour of one of its Eyes, 

Another Digre/Jive Experiment belonging to the fame Title. 
To (hew, that not only the Bloud and Liquors,but alfo the other Soft 
parrs, even in cold Animals, have Aerial particles latitant in them •, 
we took the Livers and Heart of an Eele s as alfo the Head and Bo- 
dy of another filh of the fame kind, cut a (under crofle wayes fomewhat 
beneath the hearc,and putting them into a Receiver, upon the withdraw- 
ing of the Air we perceived 3 that the Liver did manifeftly fwell every 
way 3 and that both the upper and lower parts did fo likewile v and at the 
place where the divifion had btcn made,there came out in* each portion 
of the fifli divers Bubbles, feveral of which feemed to come from the 
Medulla Spinalis 9 or the cavity of the Back-bone, or the adjoyning parts -, 
and the External Air being let in,both the portions of the Eele prefenr- 
ly flirunk,fome of the skin feemingto be grown empty or flaccid in each 
#f the) u, 
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The XIV. Title. 

Of the pcwr of Ajftttfatlie* to enable Animals to hold o#t inAir^j RarefaClU 
on made unfit for Ref fir attorn 

The fewer c/Affuefa&ion in other Cafcs^made me thinf^it vtrjvtell worth tr]~ 
ing what it would do in Refpirationi And the rather Jbecaufc Iprefunedjt might 
prove an Experiment of goodufe 3 ifwc fioulddifcoverjhat by a gradual aceufto* 
mance an Animal may be brought to live ^either in a much thinner Air, or much 
longer in the fame Air, than atfirfihe could, But in regard that to make fuch a 
Tryal ferfpicmufly enmgh 5 the opacity of the Bladder made uft of in the former 
Title^i like to be an Impediment y I devifed another way. to obviate that Incon- 
venience, which may J hope > be competently under ftoodfy the heedfull perufal of 
phe following Tryals* 

Experiment I. 

We included in a roand Violl with a wide neek^the whole Gfafs being ca» 
pabie of containing about 8 ounces of Water) a young and fmall Moufc, and 
then tyed ftrongly upon the upper part of thc^Glaffes neck a fine thin bladder, 
oat of whicluhe Air had been carefully expreffed, and then conveyed this 
Fhantaftical Vcflel into a middle fized Receiver, in which we alfo placed a 
Mercurial Gage (a<i>ufted by our elfewhere mentioned fiandard^ ) This done, 
the Air was by degrtcs pumped out,till it appeared by the Gsge, that there 
r«emaine&but a fourth pare in the external Receiver jasfor diftindions fake I 
call it ^ ) whereupon the Air in the internal Receiver expanding it fcif, 
appeared to hnve blown the Bladder almoft half full,and the Moufr feeming vc- 
ry ill at cafe by his Leaping,and cxherWife endeavouring to pafs out at the neck 
of his uneafy Prifcnj we did, for fear* the over thin Air would difpatd? 
him 5 let the Air flow into the externahReceiver, whereby the bladder ben g 
compreffed, and the Air in the Viol] reduced to its former denfity, the little 
Animal quickly recovered* 

Experiment ft. 

A while afcer 3 without removing the bladder,the Experiment was repeated, 
and the Air by the help of the Gfrge was reduced to its former degree of Ra~ 
refaftion,and the Moufe , after fome fruitlefs endeavours to get out of the 
Giafs,was kept in that thin Air for fall 4 minutes ; at the end of which he ap- 
peared fo fuk,tbae,tb prevent his dying immediately, we removed the Exter- 
nal ,ar.d took out the Internal Receiver* Whereupon3 though he recovered, 
yet 'twas not without much difficulty, being unable to ftand any longer upon 
his feet.and for a great while after continued manifeftly trembling. 

Experiment 3, 

But having fi ffcred him to reft a reafonable fpace of time, prefuming th*t 
affuefa&.on had accoftomed him to greater hardships, we conveyed h m again 
into ths external Receiver^nd havnig brought the Air to the former dt gree 
ofExpanHon^we were able to keep him there for a full quarter of an hour, 
though the external Receiver did not at' all considerably lesk ; as appeared 
both by the Mercurial G^ge 5 and by the continuing diftenfion of the Bladder* 
And'ti* worth nbtirg 5 Tbat,tiIl near the letter end of the quarter of an hour, 
not only the Animal did fcarce ac all appear diilreffed, remaining ftill very 
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quiet • bat, which i* more 5 whereas,when he was put in,the tremblings former- 
ly ctfeationei were yecupoh himjmd continued fo for forae time*, yet after- 
warden fpight of the Expanfion of the Air he was then in, they left him early 
enough And when thelnternal Receiver was taken out, he did not only reco. 
ver from hs fainting fie fooner then before* hue efcaped thofe fubfequent 
trembling? we have mentioned. 

Experiment 4 » 

fncouraged by this fuccefsiafcer/we allowed him fomc time to recoiled his 
ft' eng h,we reco nveyed him and the odd veffel, wherein he was included* into 
the former Pvecciver,and pufapedout the Air, till the Mercury in the Gage 
was not only drawn dowm a* low as formerly ; but near half an Inch lower, 
that there the Air m : gh: be yet furthir expanded, than hitherto it had been* 
And though this did at firftfeern to difcompofe our little Beaft; yet after a 
while hegrcw very qgder,and continued fo for a full quarter of an hoar.whcn, 
being deiijrous to try what operation a further Rarefa&ion of the Air would 
have upon him,we caufe J three %xfu&ions more to be made by the Pump, be- 
fore we difcovered him to be in manifeft danger, fat which time the Bladder 
appeared much fuller then before •, ) but then we were obliged to let the Air 
into the outward Receiver- whereupon the Moufe was more fpeedily revU 
ved then one would have fufpe&ed* 

And thefe tryals of the Power of Affuefaftion feemed the more confider* 
able,becaufe the Air^in which the Moufe had all thi* while lived,had been clog* 
ged and infe&ed with the eicrcmentitious Effluviums of his Body . for *cwas 
the fame all along^we having purpofely forborn to take off the 8ladder, whofe 
regular Intumefcencies and fhrinkings fuffictently mamfeited, that theveffel, 
whereof 'twas a part, did not leak. 

POSTSCRIPT!* 

Though the fuccefs of the recited Experiments uverj pnmiftng % jet a fuh~ 

f(q*ent Trjal or tw^^whofe particularities are (lift out $fmj memory^ oblige me % 

fa print of Candour jo deckri % that y for further fatitfaBkn % the Trjali of -the- 

powtr ofAecuft-omame in reference to Air unfit for Refpimtim, ought t$ be htm 

reiterated^ and to be made in S firing fonsof Ammats. . 

The XV% Title* 

Some Experiments fhemngfhm Air % kmme unfit for Refpiratkn $ m*j retain 

its -muted pre fur t . 

Experiment 1. 
We took a Moufe of an ordinary fixe, and having ( not without feme diffi* 
cuky) conveyed him into an Oali Glafs^fitted with a fomewhat long and con- 
fiderib ! y broad neck t which we hid pro vided 3 that it might be wide enough 
to admit a Moufe in fpight of his ftruggling. We conveyed in after him a 
Mercurial Gagc^in wh ch we had diligently obferved and marked the Station 
of the Vercury,and which was fo faftned to a Wire reaching- to the bottom of 
:he Ova! Glafi,. that the Gsge f remaining in the oeck.was not In danger to be 
broken by .the -motions of the Moufe in tne Oval part .• The upper part of the 
long ntvkof the Glafi war t ootwithftanding the wideneft of it f hermetically 
filled by the help of* Lamp and a pair of Bellows. that we might.be fiire^ that 
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the imprifoncd Anlma^ftiould breath no other Air, then ^hat which filled the 
Receiver at the time when it was nipped up.This donc,the Moufe was watched 
from time to time 5 snd though by reafon of the largenefs of the Veffel in cora- 
parifon of fo fmal! an Animal,he feemed to me rather drooping then very near 
deathat the end of the fecond hour • yet coming to look upon him about half 
an hoar after ^he was judged by the Spe&ators quite dead^notwichftanding our 
finking of the Veffel to rouze him up» This made me caft my eyes upon the 
Gage, wherein I could not perceive any fenfible change of the Mercuries Sta- 
tion/But being unwilling to give over the Moufe without trying whar, frefh Air 
would do to recover him, Icaufed the fealed part of the Glafs to be broken off, 

and, notwithftanding r hat hi$ continuing to appear dead increa fed the confideiice 
of chore that thought him fo,I obtained after a while fome fainc tokens of life . 
though I am not fure 5 that they would have continued in a Veffel where the 
Air was fo clogged and infefted,if it had not been that fre(h Air was frequent. 
ly blown in by a pair of Bellows, whofe nofe was inferred into the neck of the 
Giafs.This frefh Air feemed ev^dently^though but flowly ,to revive the g?fping 
Animal >whom I would not 3 nor could not conveniently takeout of the Glafs, 
till he had gained ftrength enough to make ufe of his Leggs ; after which with- 
out breaking of the G^fs (which I was loath to loofe.having then no other of 
the kind) we tookhtm oat and found him quickly able to go up and down. Af- * 
ter which fervice,and another Try al we had made with him,which belongs not 
to this place,we fct him at liberty to fhifc for himfelf* 

Experiment 2* 
Such an Experiment as the former we made with like feccefs upon a fmal! 
Bird included Vvhlo a Gage in a Receiver holding about a quart of Water, The 
Bird in about half an hour appeared to be fick and drooping, and the faintnef* 
and difficulty of breathing increafed for about two hours and an half after 
thai:, at which time the Animal dyed,the Gage being not fenfibly altered r unlefs 
perhaps the Mercury appeared to be impelled up a little thought higher than it 
was when put in - 3 which yet might well enough proceed from fome accidental, 
canted 

Experiment 3; 

To fatisfie fome curious perfons 5 that it is not want of CoUnefsy but forac- 
thing elfe in the included Air,that makes it deilroy the Birds that are pent up 
in it,and by the hot Exhalations that fteam from their bodies may be fuppofed, 
to overwarm it,we made the following Experiment. 

In a Glafs- Violjcapacious enough to hold about 3 quarts of water , we not 
only tncluded^but for greater accuracy hermetically fealed up.a fmall Bird, and 
found, that in a few minutes he began to be fick and pant - which Symptoms t 
fuffcred to continue and encreafe againft the mind of a learned by (lander .(who 
thought the Animal would not hold out fo long t ) till they had lafted juft half an 
hour : at which time having provided a veffel of water with Sal ArrmnUc\ 
newly put into it 3 to refrigerat it 3 (according to the way I elfewhere-pubtifh* 
cd 1 ) and the liquor thus made exceeding cold, fomewhat t© the wonder of 
thofc thatfeh it 5 the Viol with the fick Bird was immerfei in it,aod kept there- 
in that condition for 6 minutes :> and yet it did not appear, in the judgment of 
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the By-ftanders,that the great refrigeration * that muft be this tray pro- 
cured to/ the imprifoned Air,did fenTibly revive or refreih the drooping 
Animal, who manifeftly continued to pant exceedingly as before, and, 
as.forae affirmed,more v So that this remedy proving ineffeftual, the vi- 
ol was removed out of the water,and the Bird fometime after did,, as I 
foretold,make many ftrains to Vomit (though (he brought up little) 
followed by Evacuations downward, before Ihe quite expired, which Ihe 
did within a minute or two; of a ju# hour, after the beginning of her 
imprifonnient. 

If I had been able ( which I was not ) to procure more Birds, I 
would willingly have profecuted this Experiment by feveral other not 
unhopefull tryals ^ which for want of Subje&s I was fain to leave only 
defigned. 

The XVI. Title. 
Of the ufe of the Air to elevate the Steams of Bvdies. 
In the Digreffion about Refpiration annext to the 41th of our Phjfi- 
co-mechankd Experiments formerly publifhed, it ispropofed as one of 
the considerable ufes of the Air in Refpiration, that, being drawn into 
the Lungs,it fcrves to carry off with it, when 'tis breathed out again, 
the Recrementitious fteams that are feparated from the mafs of Blood 
in its Paffage through the Lungs .- from which fuliginous Excrements if 
the Blood were not continually freed by the help of the Air,after nature 
had been accuftomed to that way of discharging them, their ftay in the 
body might have very great and deftru&ive Operations on it* 

For the Illuftration of this ufe of the Air, I (hall now fub/oyne the 
following Experiment. 

We made by diftillation a blood-red Liquor, which chiefly confifted 
of fuch Saline and Spirituous particles, as may be obtained from ehe 
Mafs of Blood in humane Bodies -, This Liquor is of fuch a Nature,that 
if a Glafs Viol, about half filled with it, be kept well ftopM, the red li- 
quor will re(Hs quietly as any ordinary one, without fending up any 
fmoak or vifibk Exhalation • But if the Viol be unftoppedfo, that the 
external Air be permitted to come in, and touch the Surface of the Li- 
quor, within a quarter of a minute or lefs,there will, upon this Contad, 
be elevated a copious white fmoak, which will not only fill the upper part 
of the Glafs,but plentifully pafs out into the open Air, till the Viol be 
again flopped. 

My purpofe in this Trad to forbeare fidings-in ControverPies, keeps 
me from taking notice of the Speculations fuggefted by fome of the Phe- 
nomena of this Liquor •, which yet I thought I might lawfully mention, 
as far as I have done it, becaufe it but adventures upon giving one of 
the Ufes rather of the Air,then immediately of Refpiration it felf * and 
is brought but to illuftrate what I have not found denied by any, though 
considered by very, few *, namely, the office of the Air to carry off in 
Expiration .t% fuliginous fteams of the Lungs, Forjn our Experiment 
wemanifeftly fee, that the very Contad of the Air may give the Cor- 

pufcles 



C 2049 ) 

pufcles of moift bodies a peculiar Volatility , or facility to emerge in the 
form of SteamsJ know,there arefome Corrofive Spirits,as in Nitre and 
Salt,fimple, or compounded of them, that,when they are very ftrong, 
emit for a. while manifeft fumes •, but the difference of thofe Liquors, 
and their inferiority to our red Spirit,in the Capacity of fmoaking Li- 
quors,might eafily enough be manifefted 5 if it were judged proper in this 
place,where it may fuffice,to take notice of thefe two things; The one 
is,That when the Viol has lain flopped and quiet a competent time, the 
upper half of it will appear deftitute of fumes,of which the Air, it feems, 
will imbibe, and conflantly retainer a certain moderate quantity, which 
may give fome light towards the Reafon,Why the fame Air,which will 
be quite clogged with fleams, will not long ferve for Refpiration, which 
requires frequent fupplies of frefli Air; The other is.That if the unftopM 
Viol were placed in our Vacuum jit would not emit any vilible fleams at 
all,n0r fomuch asto appear iri the upper part of the Glafsit fc-if that 
held the Liquor *, whereas, when the Air was by degrees reftored at the 
ftopcock,without moving the Receiver it feIf,to avoid injuring its clofe- 
nefs, the returning Air would prefently raife the fumes, firft into the 
vacantpart of the Viol, whence they would afcend into the Capacity of 
the Receiver •, and likewife,when the Air, that was requifiteto fupport 
them,was pumped out,they alfo accompanied it, as their unpleafant fmell 
evinced, and the red Spirit, though it remained unftopped, emitted no 
more fumes tiM the new Air was let in. 

One may compare with this Liquor anotherSmoakingone,mentioned 
in the 29th of the firft pubiiflied Pneurhatical Experiments,where an Ex- 
periment is related of it, that has fomething in common with this , and 
may fo far ferve to confirm what is now delivered, as this alfo has 
fome things additional to that: Befides that that Liquor being made with 
Ingredients Corrofive, and of a bad name among Chymifts themfelves, 
the fumes,that proceed from it,may fright many from daring to meddle 
with it .♦ whereas this our red Spirit has been found potently medici- 
nal for fome diftempers of the Lungs by a Dr. of Phjfickj whom 1 deli red 
to try it. The other Phoenomena of this Liquor I lhall not flay to de- 
fcribe as not belonging to this place, and the Liquor it feif with very 
little variation I have in the Hiftory of Colours communicated* 

The XVII. Title. 

Of the long continuance of a Slow- worm and a Leech alive in the Vacuum 
made by our Engin* 

In the often cited digreffion about Refpiration,there ismenti-on made 
of the great Vivacioufnefsof Honfe-SnaUs as they call them , and how 
little operation the withdrawing of the Air had upon them in compari- 
fon of what 'tis wont to have on other Animals. I /hail now add by way 
of Confirraation,thatI madeTryal upon ordinary white Snails without 
^///,-whereof two of differing fixes (the biggeft about an Inch and a 
half, and the other about an Inch in length) were included inafniall 
portable Receiver,which being carefully cxhauftcd, and fecured againft 
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the Return of the Air, was attentively confidered by me, presently after 
*twas removed from the Engine •, whereby it was eafy to difcern, that 
both the Snails thruft out and retrafted their Horns (as they are com-* 
manly called,) at pleafure, though their Bodies had in the fofter places 
pretty ftore of newly generated Bubbles (ticking to them: but though 
they did not loqfe their motion near fo foon, as other Animals were in 
our Vacuum wont to do -yet coming to look on them after fome hours, 
they appeared movclefs ana very tumid, and at the end of 12 hours the 
inward parts of their bodies feemed to be almoft vaniflied, and they 
feemed to be but a couple of fmall full-bJown Bladders • and on the let- 
ting in of the Air they immediately fo ihrunk, as if the Bladders having 
been prickM, the receding Air had left behind it nothing but skins •, nor 
did either of the Snails afterwards, though kept many hours, give any 
ligns of life. 

Upon a fuppofition that the cold, and clammy Conftitution of Snails 
might be a main caufe of their being able to endure the abfence of the 
Air fo well, I thought it worth Tryal, whether Efts and Leeches might 
not yet be more able to continue in our Vacuum then a Snail ; and ac- 
cordingly fome Experiments were made perfuant to that Curiofity •, the 
moft fully rcgiftred whereof arethefe that follow. 

Experiment I. 

We included in a Receiver, whofe Globular part was about the big- 
nefs of a large Orange,one of that fort of Animals, that they vulgarly 
call Efts : having withdrawn,but not follicitouily, the Air, andfecured 
the veflel againft the unpermitted return of it, we kept him there about 
48 hours,during all which time he continued alive, but appeared fome- 
whatfwelled in his belly ^ his under-chap moving the very firft night, 
but not the day and night following. By opening the Receiver at length 
under water,we perceived,that about half the Air had been drawn out. As 
foon as the water was impelled into the Glafs, the Animal, that was be- 
fore dull and torpid,feemed,by very nimble and extravagant motions, 
to be ftrangely revived. 

Experiment 2. 

We took a Leech y thit was of a moderate bignefs,or fomewhat fliort of 
jt,and having included it together with fome water in a portable Rer 
ceiver., that was guefled to be capable of holding about 10 or 12 ounces 
of that liquor ^ the Air was pumped out after the ufual manner, and the 
Receiver being removed to alightfome place, we obferved, asweexpe- 
fted 4 that,the Leech keeping her felf underwater, there emerged from 
divers parts of her Body ftore of Bubbles, fome of them in a difperfed 
way, but others in Rows or Files, if I may fo fpeak 5 that feemed to come 
from determinate points. Though this Produftion of Bubbles hfted a 
pretty while, yet the Leech did not feem to be very much difcompofed 
by her prefent condition, This done we difpofed of the Receiver, which 
was well fecured from the ingrefs of the outward Air, into a quiet place, 
where we daily vifited it once at ieaft,or oftner, as there was occalion h 
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and found the Leech fomewhat faftened by her tail to that part of the 
Glafcthat was under water, and foraetimes wandring about that part, 
which was quite above water ; and ftill,when we endeavoured to excite 
her ,(he quickly manifefted her felf to be alive : And indeed (which will 
be thought ftrangej appeared fo lively after the full expiration of five 
natural days,that expe&ing fomething might have happened to the Re- 
ceiver, and thereupon refolying to try how ftanch it. had continued, I 
6pened it under water, by which means the outward Air impelled in fo 
much Of that Liquor,thatI was fatisfied, the Receiver was immediately 
before as well exhaufted,as others are wont to be in our Pneumatical Ex- 
periments, 

The XVIIL Title. 
Of what happened to fome Creeping InfeEis in our Vacuum, 
Notwithftanding'the great Variety of Reptills, that Nature does al« 
moft every where produce ^ yet the inconvenient time and place, where- 
in the following Tryals were made,fupplyed me with fo few, that about 
thefe Animals 1 find among ray Adverfaria no more then the enfuing 
Notes, 

Experiment , I . 
We took five or fix Caterpillars of the fame fort ^ but I could not tell 
to what ultimate fpecies the Writers about Infe&s.referred them. Thefc 
being put into a feparable Receiver of a moderate fize, had the Air 
drawn away from them ,and carefully kept from rcturning.But notwith^ 
Handing this deprivation of Air, I found thereabout an hour after, mo- 
ving to and fro in the Receiver*, and even above two hours after that, 
I could by fluking the VefleJ, excite in them fome motions, that I did 
not fufped: to be Convulfive. But looking upon them again fome time 
before I was to go to bed ( which may be was about 10 hours after they 
were firit included) they feemed to bequite.dead, and, though the Air 
were forthwith reftored to them, they continued to appear fo, till! 
went to Bed h yet,f'or Reafons elfewhere exprefled,I thought fit to try, 
whether time might not at length recover them, and leaving them all 
night in the Receiver,! found the next day,that 3, if not^of them,were 
perfe&ly alive. 

Experiment 2. 
We took from an hedge a branch, that had a large Cobwebb of Ca* 
terpillars in it, and having divided it into two parts, we put them into 
like Receivers., and in one of them (hut up the Caterpillars together 
with the Air 5 which from the other was exhaufted. The event was, That 
in that which bad the Air,thc little and difficultly vifible Infefts, after a 
fmall time, appeared to move up and down as before, and fo continued 
to do for a day or two • after which, other occafions made the Experi- 
ment to be neg!efted .• whereas that Glafs whence the Air had been 
drawn out,and continued kept out, ihewed after a very little while no 
motion that we could perceive. But to try, Whether Caterpillars may 
continue fo far alive in our Vacuum all the winter, as the next Spring 
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•rammer to proceed in the tfanfmrgration to a Btrtterfty, i$ a Tryal 
tfrat we have but beeun^and therefore mu ft not pretend to fay any dltftg 
about its Event* 

The f XIX. Title. 

0/7/tf Phenomena ftiggefted'by Winded Trtie&s '#» *#>• Vacmm. 
When Our phylico-mechanical Experiments were difpatched to the 
Prefs, the inconvenient feafon of the yea#,and the difficulty 6f making 
theReceivers,I then empfoyed,,to keep Ojit the Air for any long time ? hin- 
dered nle from then publiftung above a Tryal or two of what would hap- 
pen to tvihged Infetts in our Vacuum. But afterwards being provided of 
more commodious Vefl'ells,! thought fit at feveral times to repair tfrat 
Omiffion by various Attempts, where of the thief enfue. 

There were taken 4 middle-fiz'd I 'left -flies , which having tfteir heads 

cut off we re iftclofed in a Portable Receiver, furnilhed 
TTovemk ink with a pre'tty large Pipe and a Bubble at the end, Asfoon 
ubrnt %% aioc\ asthe Receiver was Exhausted, thofe Flies loft their mo- 
a%,*tgbt. t j on ^ w hich was not bri*k before^ ) an hour or two after* 

I approached them to the fire, which reftored not their 
•Motion to them (but as to ofle of them I fufpe&ed it had a Languid mo- 
tion for a while •, ) wherefore 1 let m the Air upon them, after which in 
a very flxort tittie (though notimmediately) they began one after ano- 
ther to move their Leggs,and one or two of them to walk *, and having 
kept them all nightin a warm place, when 1 fent one the next morning 
totry;if they would manifeft any motion, fie told me, that for awhile 
they did,though,wftenT afterward rife niyfelf, I could not perceive any 
motion in them. 

Experiment 2» 
About Noon we clofed up divers ordinary Flies ',and a Bee or Waff 5 all 
which, when the Air was fully withdrawn, lay as dead, lave, 
Sip. nth. that for a very few minutes fome of them had Convulfive mo- 
tions in their Leggs. They continued in this ftate48 hours, 
after which the Air was let in upon them, and that not producing any 
figns of Life in them, they were laid in the Meridian Sun,but-not any of 
them feem'd in any degree to recover. 

Experiment 3. 
Wcputa great Flefb-flyinto a very fmall portable Receiver, wfrere 
at fir ft it appeared to be very brisk and lively, but as foon 
Seethe nth. as the Air was drawn out, fell on his back andfecmedto 

have Convulfive motions in her feet and Probofcis^ from 
whence fhe prefently recovered upon the letting in of the Air ^ which, 
being drawn put again, jfhe lay as dead ; but a while after, (within a 
quarter ,or half aji hour) I pcrceived,that,upon fhaking the Receiver,(he 
itirred up and down, (but faintly.) This was done pretty late yefter- 
sught, fince whence I had not occafion to look on the Glafs, till this 
night alter Supprr, when I found die fly not (wlnleft I flayed to endea- 
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vour it) to be recovered either by warmth,or letting in the Air. A white 
after this Note was written, this Fly recovered -and being next morning 
fealed up again in that Qids , apd kejvt 48 hours, though over the Chim- 
ney, died tor good amd all, 

Experiment 4, 

We took a large Grafs* h*f per, whofe Body, beftdes the Horns and 
Lirabs,wa$ about an Inch in length, and of a great thicknefs in Propor- 
tion to that length;this we conveyed into a Portable Receiver of an O- 
valform,and capable of holding(.Dy ourguefs)about a Pint of water and 
more,an&having afterwards pimped out the -Airbill by the Gage it ap- 
peared to have been pretty well dyawn out, we took care, no Air fhould 
reenter to di/Jturb the Experiment. The fuccefs whereof was this : Firft, 
Though,before the Exhauftion pf the Air was begun,the Graftiopper was 
ftirring, and lively,a.nd continued fp for a while after the beginning of 
the Operation, % yet when the Air b^gan to heconfiderably rarified, he 
appeared to be.yery ill at eafe,and feemed to fweat out of the Abdomen 
many little drpps of Liquor,which being united trickled down the Glafs 
like a little ftream, which made at the Bottom a fmall Pool of clear Li- 
quor, amounting to near a quarter of a Spoonful, and by that time the 
Receiver was ready to be taken pff, the Graftopper was fallen upon his 
backhand lay as dead. Secondly, Though having a little after laid the 
Glafs in a South window,on which the Sun then IhOrie,! perceived fome 
floW motions in the Thorax, as if he (trained to fetch breath •, yet I was 
not fure they were not Convulfivc motions, and what ever they were, 
they la/led but a while, and then the Animal appeared to be quite dead, 
and to continue fo for three hours from the removal of the Receiver. 
Thirdly, that time being expired^the Glafs was opened and the Air let 
in upon him, notwithftanding which there appeared no fign at all of 
Life •, but imagining there might be fome time requisite to recover him 
out of To deep a fwoonjlet the Glafs reft in a convenient Pofttire, that 
the water that came from him might not endanger him,for a quarter or 
half an hour,and though! then perceived no iignsofLife, yet being 
delirous to perfue the Tryal yet Further, I caufed him to be carried into 
a Sunlliinyplace,where.the Beams of a declining Sun prefently began 
to make him ftir his Limbs, and inailiorttime brought him perfe&ly to 
Life again. 

Experiment 5- 

We took one o£ thote fiiqing Beetles they? -call Roje-Flies, and having 
included it in a very final I round Receiver, - which we ex- 
haufted y at>4 though he that attended the Engine,affirmed, Apitthe 15th, 
it ftrugiedmuch whileft f the Air was withdrawing,yet pre- 
fently after,! could perceive but little motion (and part of that feemed 
almoft Convuliive) and afterward going abroad, and not returning to 
look on the Glafs till about 6 hours after, the Fly feemed quite dead* 
apddifcoverecjnot any motion upon that of the Glafs, And within 
about an hour afters though I let the Air rufli in h y.et no fign of Life 
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enfued,nciiher immediately, nor for a pretty while after. So that fufpe- 
ifHngthe fly t<? be really dead, and yet not refolutety concluding it , 
though I would then waitno longer,yet three or four hours after (vi^. 
about 10 of the Clock at night ) I returned to the Receiver, and found 
the Beetle lively enough. Whereupon 1 caufed the Glafs to be again 
.exhaulied,and fecured frOm the Ingrefs of the Air,during which time' the 
Animal feemed to be much difquieted by what was done to it, but did 
not loofe its motion before I went to'bed, which was. foon after. 

Experiment 6. 
About Butterflies I remember I made fevefal Tryals, rhoft of yd)icti 
chanced to be left ^ but thus much I very well remember,, that having 
obferved them not only to live but to move logger then wa A s expe&ed, i 
chofe to include divers of them in Receivers fomewhat large, efpecially 
that I might fee, whether in fo thin a Medium fonje or other of them, by 
the help of their large wings, would be able to fly. But though, whilcit 
the Air continued in the Glafies, th£y flewa&ively as well as freely up 
and down ^ and though after the Exhauftion of the Air, they continued 
to live and were not movelefs ^ nay though at the bottom of the Recei- 
ver they would even move their wings and a little flutter, yet I could 
not perceive any of them to fl y, by which Tmean, perform any progref- 
live motion fupported by the Medium oilly. And by frequently inverting 
the Receiver (which I took care fli&uld be pretty long to let them fau 
from one extreamto the other, )they would fall like dead Animals with- 
out difplaying their wings though j-uft as they came to touch the Bot r 
tora,fome of them would fometimes feem to make fome ufe of them, but 
not enough to fuftain themfelves,or to keep their falls from being rude 
enough. 

The XX; title. 
Of the neceffity of Air to the metion of fuch fmall Creatures, ts Ants and even 

Mites themfelves. 
In the Experiments hitherto mentioned ^the Animals % on which the Tryals have 
been made ^were divers of them of a. modefate Bul^ andothers ofthem h th6ugh 
fma!l\yet not of th&lcafi ft^es that Nature afforded its. wherefore I thought fit 
to annex the following Experiments, wherein Idejtgned to ex amine, PVh ether even 
thofe minute forts of Animals^ whofe bulkjis thought the mo ft cotitemf tittle, have 
not, as well as the greater y need of the Air^ if not to make them live , yet at leaft 
to enable them to move. 

A pretty number of Ants were included in a fmall' Portable. Receiver 
cxhaufted yeftcrday about noon ; Between 6 and 7 in the Afterpooa 
\\\ty feemed to be all quite d^ad,and the rather Jbecaufejthough they were 
very lively juft before they were fealed up,running briskly up and down 
the Bubble they were in • yet they grew almoft moVelefs as foon as the 
Air was cxhaufted ^ and a little while after appeared more fo .* though 
I then fufpe&ed more then I fince did , that they were much inconveni- 
enced by fome fmall glutinous fubftance that feemed to have got into 
;he fmall Receiver from the Vapours of the Cement. When rlooked on 
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them at the the time lately mentioned, i opened the Glafs, whereupon 
the Air ruflied in *, but no fign of Life appeared for a great while in any 
ofthe Ants: but looking upon them this morning about 9 a Clock 5 I 
found many of them alive and moving to and fro. 

It is fold by Naturalijis upon the Authority of Ariftotle,r£w the Animal, the 
Greeks call tw^ the minuteft of Living Creatures, But thofe of this fort bein? 
very hard, if at all^to be met with here* I thought fit to make fome Experiment** 
upon the leaft of the Terreftrial Animals 1 could procure y and try, whether or no 
Mites themfefocs, which are reputed but Living Points , and not to be taken m- 
t'ce of by the naked Eye to be living, but by motions which even an attentive one can 
fcarcedifcoverffiandinneedof the Air ^ efpecially beeaufe y in cafe they do, k 
mayfuggefi to mfome odd Reflections upon the firange fubtlety and minutenefs of 
the Aerial particles jwhieh mufl be capable of flowing in and pafftng out at the in^ 
vifible andalmofi in-imaginable fmall pores and other cavities of the parts of an 
Animal^whofe entire body is reputed but a Phyiical point. 

We conveyed then a pretty number of ^Y<?.r,together with the moul- 
dy Cheefe,they were bred in to nourifli them, into 3 or 4 Portable Re- 
ceivers ( which were all of them very fmall J not much differing in fize. 
From allof thefe,fave one, we withdrew the Air ^ and then, making ufe 
of our peculiar contrivance to hinder its return, we took them one after 
another from the Engin, and laid them by,for further obfervation. That 
one, which! took notice* that we had referved, and in which, toobferve 
the difference ,we thought fit to leave the Air, was fealed at a Lamp-fur- 
nace after the ufual manner of nipping up Glalfes there. This done,there 
remained nothing but to obferve the Event of our Tryals, which affor- 
ded us the enfuing Phenomena *, 

1. Thofe Mites, that were inciofed in the fmall Glafs that never came 
near the Engin, continued alive and able to walk up and down for above 
a full week, after they had been put in, and po/fibly would have continu- 
ed much longer,if the Glafs had not been accidentally broken, 

2. As foon as ever one of the Receivers was removed from the En- 
gin, I looked with great attention upon it *, and though jiift before the 
withdrawing of the Air the Mites were feen to move up and down. in 
it *, yet within a few minutes after the Receiver was applyed to the En- 
gin, I could difcern in them no Life at all, nor was any perceived by 
fome younger Eyes then mine, whereunto I expofed them. Nay by th^ 
help of a double Convex-glafs (that was fo fet in a frame as to ferve me 
as a Microfcope on fuch occalions) I was not able to fee any of them ftir 
up and down. Nor was any motion taken notice of in the other fmall 
Receiver of like bignefs and fliape with mine,by them that had exhaufted 
it of Air. And'my occafions not permitting me to attend the obfervati- 
on any longer in the place where 'twas mad£,I took the Receiver, 1 had 
fo attentively conlider'd my felf, a-long with me in the Coach, and ha- 
ving occafion to make fome ftay about an hour after, I looked upon it 
attentively againjbut could not perceive any of the Mites to ftirr •, and 
the like unfiiccefsfull obfervationl raadewbenl had a conveniency 2 
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or 3 hours after that. And the pi ace I did it in being one, where I thought 
my felf as it were at home,I Hrft let in the Air, to try if the Mites were 
not quite dead, and though neither upon its rufliing in, nor during my 
flay there, I could perceive any of thera to ftir •, yet I left the Receiver 
unllop't as it was in the Window, upon a fufpition that the Air might 
not be able to produce its operation upon them in a fhort time. 

3. And therefore pafling by the fame place about 2, or 3 dayes after, 
I called in to look upon my Receiver, and found a number of my little 
Animals revived, as an attentive Eye might eafily perceive by the mo- 
tion of certain little white fpefts, when it was helped to obferve it by 
little marksj made on the outfide of the Glafs (which was purpofely 
chofen thinn and clear; near this or that Mite,with a Diamond •, by the 
approach to, or Recefs from which Marks,the progreffive motion became 
(perhaps within 3 minute ) plainly difcoverable,efpeciaI|y if we ufed the 
following Expedient, (which I found thebeft of thofel try*d,) namely, 
That,when the Eye perceived little white fpecks that looked like Mites, 
the Receiver (hould be fo turned and returned, that the bellies and feet 
of thofe little Creatures were uppermoft, notwithftanding which they 
would not eafily drop down, b«t continue their motion •, which fpecks 
being made upon the Concave furface of the thin Glafs it felf (to which 
you may approach your Eye as much as you pleafejlare thereby rendred 
much more eafily vilible. But,this being only intimated upon the By, I 
proceed to take notice, that in the newly mentioned Receiver the Mites 
did,by ftirring up and down ,continue to appear alive for s or 3 dayes 
after,if not longer. I fliould not, I confefs, have thought it ridiculous 
to fufpe&,that the Mites,which at firft loQ their motion^did at laft ruU 
ly dye, and that thofe,I after faw ftirring up and down, were others new- 
ly generated in the included mouldy Cheefe ; But I was not apt to 
think this fufpicion probable -, not only becaufe of the extream difficult 
ty of making any living Creature to be generated in Vacuo BoylianQ, but 
becaufe it did not feem agreeable to what I ejfewhere noted about the 
way and time of thePropagation of Mites,whofeEggsI have divers tidies 
obferved with pleafure,that at a feafon of the year, chat was net favou- 
rable (for thefe things happened in a cold March,) newly generated 
Mites Ihould in 2 or 3 dayes grow up to their juft biguefs, which feveral 
of thofe,we obferved, feemed to have attained. 

4. But becaufe it doth not by the third Phosmmenon appear. Whether 
or no, in cafe our Mites had been kept in a raoveleis ftate for a much 
confiderablerj time then .3 or 4hours,they would have been recoverable 
by the admiffion of the Air *, I flull add, to fatisfy that doufyt, That on$ 
of the Portable Receivers above-mentioned, being exhaufted and care- 
fully fecured from the regrefs of the Air, was kept from Munday morn- 
ing to Tburfday morning .• after all which time, our attentive Eyes be- 
ing unableto difcover any iigns of Life among the included Mites, the 
Air was let in upon them, and,after no long time, had fu^h an operati- 
on upon them, that both I and others could plainly fee them creep up 
and down in the Glaffes again. An 



